Expression of nuclear transcription factor PAX2 in renal biopsies of juvenile nephronophthisis.
PAX2, a homeotic gene of 'paired box family', is a nuclear transcription factor expressed in mesenchymal/epithelial conversion during the early stages of nephrogenesis; however, its repression is necessary for terminal differentiation of mature tubular cells. Transgenic overexpression in animal model causes epithelial hyperproliferation and microcyst formation. In humans, PAX2 expression has been observed in cystic and dysplasic tubular epithelia in kidney malformation and in kidney disease. We have investigated PAX2 expression and its colocalization with cytokeratin and/or vimentin in 17 biopsies of juvenile nephronophthisis (NPH), an autosomal-recessive renal disease characterized by diffuse renal fibrosis and occasional cysts. Fourteen cases were analyzed for deletion and mutation in the NPH1 gene locus and 33% resulted to be deleted or mutated; for the remaining cases the diagnosis was based on clinical and pathological criteria. The control group included 4 congenital dysplastic kidneys, and 10 biopsies of nephropathies with secondary chronic tubulointerstitial damage. In all cases of renal dysplasia a strong nuclear positivity was observed in immature tubules surrounded by alphaSMA-positive mesenchymal cells. In NI biopsies the tubular epithelia were almost PAX2 negative, although tubulointerstitial damage was severe. In 14/17 NPH1 moderate-to-strong nuclear PAX2 positivity of tubular cells was observed, particularly in cystic distal tubules located at the corticomedullary junction, but also in proximal tubular sections. The PAX2 signal co-localized more with cytokeratin staining than with vimentin. Our results confirm the observation of PAX2 expression in immature dysplastic tubules and its repression in mature renal tubular cells, also in the presence of severe secondary interstitial fibrosis. PAX2 seems to be overexpressed in NPH. The genetic defect of NPH, a disease probably due to a primary defect along the cascade of mesenchymal epithelial differentiation, could generate a functionally abnormal protein involved in focal adhesion signaling and cell/matrix interaction. The failure of PAX2 repression or its reactivation in NPH could be a marker of hyperproliferation and incomplete maturation of epithelial tubular cells, probably due to a defect cell/matrix cross-talk, and involved in interstitial fibrosis and cysts formation.